INTRODUCTION
The MVL-2 Acholeplasma viruses are unique among viruses of procaryotes in that they are spherical, envelope-bound viruses [1, 2] that contain supercoiled, circular, double-stranded DNA [3] . The envelope of MVL-2 is composed of a lipid bilayer derived from the host cell membrane [4, 5] and several proteins [4, 6] of which at least two are localized on the external surface of the viral envelope [4] Enveloped viruses, like other viruses, replicate by diverting the biosynthetic pathways of the host cells to virus production. To gain access to this machinery the viral genomes must enter the cell cytoplasma. Although little is known of the mechanism of such entry [7] , it is apparent that it should include two major steps: (1) the binding of the virus through specific binding sites to their receptors on the host cell membrane, and (2) the penetration of the viral genome through the membrane barrier. The specific receptors for MVL-2 on the external surface of A. laidlawii cells were recently identified as the oligosaccharide chain of the lipoglycan molecules [8] . As glycoproteins were not detected in the MVL-2 envelope, the binding site is expected to be one of the proteins projected on the external surface. This binding protein would play a major role in recognition and attachment of the virus to the host cell. As a first step toward characterizing and defining this binding protein, we are devising an experimental system in which binding can be determined quantitatively under defined conditions.
MATERIALS AND METHODS
MVL-2 virus was grown on A. laidlawii JAI cells and purified as previously described [4] . For labeling the virus 0.25 ,tCi/ml of [9,10-3H] 2.5 mg/ml bovine serum albumin and DNase (10 Ag/ml) adjusted to pH 7.5. To 0.6 ml samples of the cell suspension, aliquots of 0.2 ml freshly thawed labeled virus and 0.1 ml of the reaction buffer were added, and the mixtures were incubated for 15 minutes at 37°C. Controls in which A. laidlawii cells were replaced by 0.6 ml of the reaction buffer were included. After incubation, 0.4 ml samples in duplicate were pipetted on to the surface of silicone oil (0.2 ml) in 1.5 ml plastic microfuge tubes and centrifuged at 12,800 g for two minutes. Under these conditions, only virus bound to cells passed through the silicone oil, forming a pellet at the bottom of the tube. The unbound virus particles remained in the supernatant. After both the aqueous phase and the oil were removed by suction, the tip of the plastic tube (containing the virus-cell pellet) was Figure 1 shows that the binding of 3H-labeled MVL-2 virus was competitively inhibited by unlabeled virus. As 100-fold excess of unlabeled virus binding was inhibited by 75-80 percent, it seems that 75-80 percent of the labeled MVL-2 bound to A. laidlawii cells represents specific binding and 20-25 percent nonspecific binding.
When the unlabeled virus was allowed to bind to A. laidlawii cells before the radioactive MVL-2 was added, binding of the labeled virus was more pronouncedly inhibited (insert, Fig. 1 ). Thus, when equal amounts (PFU/ml) of labeled and unlabeled virus were added simultaneously, the binding of 3H-labeled virus was in- high as 98 percent were obtained (Fig. 2b) , suggesting that practically all infective MVL-2 particles are capable of binding to A. laidlawii host cells.
Effect of Divalent Cations on Binding
The addition of Mg2 or Ca2l to the binding mixture at concentrations of up to 5 mM did not affect the binding of MVL-2 to A. laidlawii cells. Nevertheless, in the presence of 2 mM ethylenediaminetetraacetic acid (EDTA) the binding was inhibited by about 70 percent ( Table 1 ), suggesting that the levels of divalent cations present within MVL-2 or A. Iaidlawii cells are sufficient to ensure optimal binding. The binding inhibition obtained by EDTA was completely restored by the addition of 5 mM of Ca2", Mg2", or Mn2. The extent of MVL-2 binding in the presence of these cations was unaffected by the anions used (C1-vs. So42-). To rule out the possibility that the inhibitory effect of EDTA was due to the release of loosely bound component(s) from the viral surface or the A. laidlawii cell membrane, MVL-2 and A. laidlawii preparations were pretreated with EDTA for 30 minutes at 37°C. As is apparent from Table 2 , in binding mixtures containing Mg2', no significant differences were found in the binding capacity between pretreated and untreated preparations. The results strongly suggest that the inhibition obtained with EDTA is directly related to chelating of divalent cations required for binding.
Binding of MVL-2 Exposed to Various Treatments
Treating MVL-2 preparations by heating, ultraviolet irradiation, proteolytic enzymes, or urea resulted in a marked decrease in the infectivity of the preparations. Yet the effect of such treatments on the binding capacity of the virus varied (Table  2) . Thus, after ultraviolet inactivation MVL-2 retained its capacity to bind to A. laidlawii cells, whereas inactivating MVL-2 by means which cause protein damage, such as heat or proteolytic enzymes, markedly inhibited the binding, apparently by damaging the binding sites. These results support the concept that the MVL-2 binding site(s) is of proteinaceous nature [9] . The high binding capacity retained by ureatreated virus preparations may suggest that the specific protein species removed by the urea treatment does not participate in the binding process. One cannot exclude, however, the possibility that the high binding levels obtained with urea-treated MVL-2 are in fact due to the formation of MVL-2 aggregates upon treatment. Such aggregates may bind only through a few viral particles, whereas the radioactivity level will be artificially high, representing all viral particles in the aggregate.
